This paper investigates the main indicators of scores of K-12 leavers who were admitted at Princess Sumaya University for Technology, PSUT, in Jordan and their graduation scores. It uses time series data covering the period 1993-2012, including all 3,229 Bachelor graduates in all specialisations. The paper applies several statistical techniques to describe and test the relationships among educational variables. After that, the paper specifies an Auto Regressive Distributed Lag (ARDL) model that determines the relationship between K-12 leavers' grade-point average (GPA) and Bachelor graduates' GPA. It uses Granger causality to test the existence of causality. We also test score differences for gender, specialisation and time variations. Empirical results of these tests provide strong evidence that secondary GPA has no significant effect on graduation GPA. Moreover, the two GPAs had very small correlations and secondary GPA does not cause university GPA. The implication being that variations in university GPA are not caused by variations in secondary GPA. Therefore, admission policy, which is based on secondary GPA, should include other factors of admission criteria.
Introduction
For many years, job growth in Jordan is not consistent with the increase in the number of university graduates, and the chronic unemployment problem is a major obstacle to economic growth. Employers insist that their demand for graduates is not being met by educational output. Moreover, many policy makers, in education field, are increasingly calling for improvements in pre-university education system while others are blaming the higher education system for failing to provide K-12 leavers with the right specialisations that can match higher education sector outputs to labour market demand. Indeed, current rates of unemployment among Bachelor graduates in Jordan, shown in Table 1 , are self-explanatory. It is unfortunate that policy makers in higher education do not fully recognize the importance of human capital in economic development.
industry, and strives to create a culture of entrepreneurship among students. PSUT is not only known for its high ranking in information and business technology in Jordan but also at the Arab World level. Selecting PSUT as an example implies that other universities are likely to face the same or even more problems related to students' achievements. Given these problems, there is a considerable pressure on higher education institutions for a substantial improvement in their performance.
It should be emphasised that it is not the aim of this paper to measure the quality of higher education in Jordan, which is a complicated and ambiguous issue in the academic literature, nor it aims at identifying the precise factors that affect quality of higher education. However, the objective of this paper is to contribute in solving this issue by trying to answer the following questions. 1) Do universities provide the required quality of education to secondary graduates? 2) Which specialisations helped in rising the scores of students more than others? 3) Are there significant differences between the mean of secondary GPA and the mean of university GPA at gender, specialisation and year of graduation? 4) Are there significant differences between the variance of secondary GPA and the variance of university GPA at gender, specialisation and year of graduation? 5) What are the sources of variance of secondary GPA and university GPA at gender, specialisation and year of graduation? 6) Is there a strong effect of secondary GPA on university GPA? 7) What are the policy implications for answers of the above questions?
These are all critical questions, and the answers that come from the academic literature certainly does not provide all of the answers, especially for the first and last questions. Another objective of this paper is to examine the role of secondary GPA on university GPA at PSUT using time series data from 1993-2012. Considering the effect of scores on aggregate education performance using econometric models provides guidelines for educational policies. Analysing the relationship between scores and quality of education depend on factors that are beyond the scope of this paper. However, the growing consensus in the academic literature is challenging and persuasive.
Review of Literature
In recent years, there has been a renewed interest in economic models that describe the factors affecting academic achievement of university students including students' achievement, entitlement, emotional intolerance, and frustration. Most research utilizes quantitative methods to analyse the processes through which students academic achievement can be increased. However, only few conceptual models for guiding analyses of students academic achievement have been constructed including validating academic experiences as key predictors of scores (Nora, Barlow, & Crisp, 2005) . In a study that covered a random sample of 271 undergraduate students at Zaytoonah University in Jordan, Al-Alak (2006) , used a linear structural relationship model to identify structural characteristics of relationship management between the university employees and students. The empirical results of this study were fourfold. First, greater employees' relational and student orientation resulted in higher relationship quality. Second, better education providers' attributes resulted in higher relationship quality. Third, higher relationship quality resulted in better relationship continuity. Fourth, committed student relationships resulted in student satisfaction, loyalty, positive word of mouth, and promotion. Al-Alak's study was based on opinions of students, which are usually subject to several statistical errors. Bader (2014) investigated the economic determinants of the demand for higher education at public universities in Jordan during the period 1990-2010. He applied a co-integration analysis with four explanatory variables. Dynamic relationships among the variables are explained through presenting the variance decomposition of the dependent variables. The empirical results of the study show that real disposable income and real government support affect positively the demand for higher education in public universities, whereas the effect of the consumer price index and unemployment rate is found to be negative.
An important development in recent analysis of quality of education is the use of models for quality in education. Much of the impetus for this development stems from a large number of studies showing that analysing key educational variables can enhance the search for solving some educational problems and hence increase the quality of education. For example, Al-Alak (2006), Kahn and Nauta (2001) , Elias and MacDonald (2007) , Eppler and Harju (1997) , Gaston-Gayles (2004) , Harrington (2005) , Jamelske (2009), Johnson et al. (2010) , Marx, Huffmon, and Doyle (2008) , Poole et al. (2012) , Sobol (1984) , Srikanthan and Dalrymple (2002) , Wilde (2012) , and Wong and Cmor (2011) . Another type studies applied economic and statistical models to explain the behaviour of university students related to their scores, Bisping, Patron, and Roskelley (2008) , McCabe, Feghali, www.ccsenet.org/hes Higher Education Studies Vol. 4, No. 4; and Abdallah (2008), Teixeira and Rocha (2010) . These studies applied regression analysis to measure and explain the relationships among different educational variables. All supported the use of various forms of models. However, the effectiveness of these models in addressing the quality of higher education is dependent on the level of integration among all variables related to organizational culture, drawing a quality strategy, quantitative analysis of scores, and managerial factors. It can be argued that drawing a quality strategy depending on quantitative analysis of educational factors and modelling can enhance quality.
Measuring students' academic achievement, through their GPAs, only represent part of the solution to academic problems. The literature consistently indicates the importance of faculty in the academic success of students. Indeed, the analysis of faculty and facilities is extremely important especially for students whose engagement primarily occurs within the classroom (Pascarella & Terenzini, 2005) . Betts and Morell (1999) analyzed the GPA of more than 5,000 undergraduates at the University of California, San Diego. Personal background strongly affects GPA. Graduates of different high schools obtain significantly different GPAs, even after controlling for personal background. These school effects in part reflect the incidence of poverty and the level of education among adults in the school neighborhood. Teachers' experience in the student's high school bears a positive and significant link to the student's university GPA, but the effect is small. No such positive link with GPA emerged for the teacher-pupil ratio or teachers' level of education. In a paper involving 105 undergraduate students, Wilde, 2012 indicated that the frustration discomfort scale was statistically significant and accounted for 23% of the variance when predicting overall college GPA. High school grades and standardized test scores account for approximately 25% of the difference between predicted and actual GPA. Kahn and Nauta (2001) examined the academic self-efficacy model for first-year college persistence using hierarchical logistic regression analyses to examine high school and first-semester college performance predictors. They found that first-semester GPA significantly predicted persistence to second year of college. The social learning constructs (self-efficacy beliefs, outcome expectations, or performance goals) did not play a significant role in college persistence during the first semester of their first year. Gore (2006) found that the timing of the assessment of academic self-efficacy to be a crucial factor. Scores from the College Self-Efficacy Inventory (CSEI) given at the beginning of their college career did not account for variance in students' GPA. However, CSEI scores from the end of first semester were a significant predictor of GPA, which is similar to the findings from Kahn and Nauta (2001) . Robbins et al. (2004) conducted a study using meta-analysis of 109 studies (including more than 9,000 subjects) examining the relationship between multiple psychological and paper skill factors and college persistence. Results suggest that academic self-efficacy may account for up to 14% of the variance in college students' GPA. There was also a significant correlation between academic self-efficacy and college persistence. The study concluded that academic self-efficacy accounted for variance in both college persistence and GPA beyond that accounted for by measures such as standardized test scores and high school GPA. Elias and MacDonald (2007) also found that self-efficacy beliefs accounted for a significant amount of variance in college GPA. Hierarchical regression analysis indicated that academic self-efficacy beliefs accounted for a significant amount of unique variance beyond past performance in predicting college GPA. Carini et al. (2006) reported that several measures of student engagement were positively correlated with such desirable learning outcomes as critical thinking and grades, although most of the relationships were weak. The results suggest that the lowest-ability students benefit more from engagement than classmates do. Laird, Chen, and Kuh (2008) were interested in rates of persistence of first year students. Of the hundreds of colleges and universities examined, 570 were doing as expected and 174 institutions doing better than expected. Kuh et al. (2008) found those students' demographic characteristics, pre-college experiences, and prior academic achievement as predictors of GPA. Together, they account for 29% of the variance in first-year grades. Taken together, measures of prior academic achievement had the strongest influence on first-year GPA. Similar studies analysed GPA for school students and undergraduates in an attempt to solve students' competences and measure the association between students' GPA and library workshop attendance, including Eppler and Harju (1997) , Jamelske (2009 ), Johnson et al. (2010 , Poole et al. (2012) , Sobol (1984) , Cmor (2011), and Webb (2011) .
Methodology and Data

Methodology
This paper applies quantitative statistical analysis investigating the main measures of academic achievement for K-12 leavers and university graduates with Bachelor degree. We tested for the normality of variables using D'Agostino-Pearson test. After that, we performed a t-test, which is suitable for nominal variables that are normally distributed, for testing differences between means of grades. In order to explore the association between secondary GPA and university GPA, this paper employs an Auto Regressive Distributed Lag (ARDL) model, or bounds testing approach, proposed by Pesaran et al. (2001) . We conduct a unit root test using two methods: Augmented Dicky-Fuller and Phillips-Perron. Finally, we applied Granger's causality to test the causal relationship between university and secondary scores. To avoid the possibility of loss in the power of the model associated with the danger of omitted variable bias that could result from the use of bivariate analysis, this paper considers the main indicators of 3,229 Bachelor students who graduated from all specialisations.
Data
This paper uses data covering the period of PSUT establishment, 1991, until end of first semester of 2012. The source of data is the official internal files at the Admission and Registration Department. Unlike several studies, the data in this paper is free from any measurement problems such as estimation of original data or missing data or approximation or those problems faced in opinion polls. It should be noted that the early birds of four graduates that took place in 1993 were transferred to PSUT from other universities. Their inclusion in the analysis, which was mainly to avoid any loss of information, will not alter the results if they are excluded.
Statistical Analysis
Higher Education and Unemployment
The higher education is one of the most important factors related to human resources in Jordan. The Jordanian government has paid a special attention to higher education in order to have it at the top of national priorities, (Jordan, 2014) . The expansion of higher education institutions and the number of students enrolled in higher education is unprecedented: from three universities in 1985 to 27 in 2013 and from 25,000 students in 1985 to nearly 236,000 students, (Jordan, 2014) . This is expected to continue in the near future and will have great implications for the labour market in Jordan. University graduates are expected to pose a serious pressure on the labour market when the domestic demand is not expected to absorb this supply of labour. University graduates will aggravate the unemployment problem if certain measures are not taken beforehand. Their voice is heard more than the voiceless poor with simple or no education, not only because of their number but also of their social and political connections.
Resolving the unemployment problem is one of the main goals of the government economic issues. However, despite the implementation of several economic and social programs, unemployment is still in double digits.
While labour market problems affect all young people, some groups are affected more than others. As can be seen in Table 1 , the percentage of unemployed with post-secondary level, which includes Bachelor graduates, is relatively high among the labour force with secondary or less than secondary education. One can notice that this percentage was increasing all the time during 2008-2012. These figures lead to one conclusion: no foreseeable decrease in the percentage of unemployed with post-secondary level of education regardless of unemployment rate. These figures point to a clear need to couple labour market demand more tightly with education. 
Main Characteristics of Scores
With regard to students' academic status, presented in Table 2 , it can be seen that both GPA variables are normally distributed, according to D'Agostino-Pearson test for normal distribution. Establishing the normality of scores allow us to perform several statistical tests, as in the following sections. Moreover, the coefficients of skewness, for both secondary GPA and university GPA, do reject the property of skewness at less than 0.01significance level, and the coefficients of kurtosis are very small. With regard to students' academic status, presented in Table 3 , the vast majority of the students 38.4% reported an overall college GPA of "satisfactory". Only a small percentage of students (5.8%) graduated with "excellent" level. In addition, there is a clear gender difference regarding GPA level, as females have done better than males. The percentage of females who graduated with "very good" and "excellent" level was 20.4 and 7.3 in comparison to male students, 15.3 and 5.2, respectively. There is no doubt that females GPAs are higher than those of males.
The reason for that might be that females are expecting fierce male competition in job hunting after graduation along with the growing conscious about the importance of education for females. Looking at specialisations, we can see that only 3.2% and 7.4% of students who studied computer science and computer graphics & animation graduated with "excellent" grade, while relatively higher percentages are for computer engineering and communication engineering, 12.8 and 10.4, respectively. The worst times for the level of graduation GPA were those during 1997-2002 and 2005-2006 , as the percentage of graduates with "satisfactory" level reached unprecedented values, ranging from nearly 42 to 50, while the percentage of graduates with "excellent" level went down during these two periods to range between 1.5-3.8 and 4.5-6.6, respectively. Graduation GPA is between 60 and 100. "Excellent" level is for scores ≥84, "very good" is 76-83.9, "good" is 68.0-75.9, and "satisfactory" is 60.0-67.9. The normality assumption of secondary GPA and university GPA is tested and accepted as shown in Table 2 .
As Figure 1 shows, female students' grades were very much better than their corresponding grades for males. It can be concluded that grades of female students are higher than those for females. 
Measuring Correlations
The aim of applying linear correlation is to detect relationships between secondary and university GPAs for three factors: gender, specialisation, and time. As can be seen, from Table 4 , all bivariate correlation coefficients are low and significant only at the 0.01 level or less, except for 1993 which is attributed to small sample size. However, the results are much the same when the 1993 data are excluded. The correlation coefficient between secondary GPA and university GPA for male students reached only 33.9% were it reached 44.2% for female students indicating that there was a less decrease in university GPA, relative to secondary GPA, for female students in comparison to male students. Relatively high correlation values, by specialisation, are those for computer graphics & animation followed by business administration indicating that students at those two specialisations have, relatively maintained the strength between their secondary GPA and Bachelor GPA. The lowest two correlations were for computer engineering, 33.4%, and communication engineering, 33.8%.
In sum, the overall correlation coefficient between secondary GPA and university GPA is very weak, 37.3%. In other words, no strong link emerged from the students' secondary GPA to the student's university GPA. This is another evidence that, after four or five years of teaching new entrances, PSUT did not maintain the high entrance grades but lowered them by about 9.2 points, as depicted in Table 4 . Whether this evidence is a good or bad sign for the quality of higher education remains ambiguous question. The highest differences between secondary GPA and university GPA were these associated with the three engineering specialisations. For communication engineering, the difference reached almost 16 points, which is the highest in all specialisations, followed by computer engineering, 14.9 points, then electronic engineering, 14.8 points. Students of management information systems, computer sciences and computer graphics & animation got smaller decreases in secondary GPA, 5.99, 6.01, and 7.85 points, respectively, as shown in Figure 2 . It can also be seen that the difference between secondary GPA and university GPA has grown over the period 1993-2012, although there were some low differences during 2005-2008. In sum, there was an obvious upward trend in the difference between secondary and university GPAs, as depicted in Figure 3 . 
Test of Means
Having established that the data follow a normal distribution, Table 2 , and the samples are of equal size, we first perform a test for equal means for secondary and university GPAs. After that we compare several means using the analysis of variance (ANOVA). The idea behind ANOVA is that any differences among mean scores should be reflected in the variances among the samples: gender, specialisation, and time.
Test of Two Means
This test divides our population into two groups: male and female students. We test the hypothesis that the mean of GPAs for male students is equal to the mean of GPAs of female students. That is H 0 : µ Male -µ Female = 0 against H 1 : µ Male -µ Female ≠ 0, assuming 2-tailed 0.05significance level. As shown in Table 5 , the significant values corresponding to t-values, indicating a significant difference between the means at the 0.05 level. If we consider specialisations, it can be concluded that, for university GPA, there are significant differences between male and female scores except for computer engineering and communication engineering (at 0.1 significance level). .852 Notes: *Statistics for business administration are not presented due to small sample size (n=7) and hence degrees of freedom (df.=5). **We used a general approach of the t-distribution for testing since the t-distribution approaches the normal distribution for large samples. However, using Z-table where Z=1.645 leads to the same conclusion of rejecting H 0 .
Analysis of Variance
This paper applies the ANOVA technique to determine the source of variations in GPAs due to variances in gender, specialisation, and time. More precisely, we applied ANOVA as a tool to find those factors in econometric model, presented in Section 6, which influence the model most. As Table 6 shows, there is a clear empirical evidence that the non-existing of variation hypothesis for each of the three sources (gender, specialisation, and time) is rejected at 0.01 significance level. This implies that there are significant variations in the scores of male and female students, there are significant variations in scores among different specialisations, and there are significant variations in scores due to time trend. This is true for both secondary and university GPAs. These three findings are in line with the previous ones related to differences between secondary and university GPAs. 
Test of Variances
This paper applies Levene's test to provide empirical evidence regarding the equality of the variances of GPAs. The results of Levene's test of equality of variances do not reject the equality assumption for variances, indicating no statistically significant differences in the variability in GPAs. As presented in Table 7 , the level of significance is higher that 5% for each specialisation. The only exception is for secondary GPA for students who were admitted at communication engineering. The test of variances is meant to provide evidence of equality of variances to meet the assumptions of model construction of normal variables under study. 
The Model
Following Pesaran et al. (2001) and many others, we apply the following Auto Regressive Distributed Lag (ARDL) model using a constant without time trend:
We also apply the following ARDL model using a constant and time trend:
For simplicity, n and m represent the maximum number of lags, which is determined by the estimation method. α, β, γ and are coefficients to be estimated and is assumed white noise. The application of ARDL model is based on three validations. First, ARDL model suggests that after specification of the order of the ARDL, one can estimate the level and first difference relationship between variables using ordinary least squares method. Second, the order of integration of appropriate variables may not necessarily be the same. Therefore, the ARDL technique has the advantage of not requiring a specific identification of the order of the underlying data. Third, this technique is suitable for small sample size (Pesaran et al., 2001) . The above model uses a time series of the averages of both secondary GPA (SGPA) and university GPA (UGPA) during the period 1993-2012.
Empirical Results
Before applying regression analysis, we test for the existence of unit root for the two main variables under study: secondary GPA and university GPA. After that, we apply Granger's causality test to examine the causal relationship between university and secondary scores. Finally, we estimate the equations of the ARDL model under several assumptions.
Unit Root Test
The unit root tests on the secondary GPA and university GPA are performed including only a constant then including a constant and a linear trend. A unit root test for the first difference should be performed only if the variables in level have a unit root, which is the case for SGPA variable. The null hypothesis for a unit root for UGPA is rejected for large negative values, in Table 8 , at 0.01 significance level while it was necessary to test for first differences in SGPA (ΔSGPA) as test values were not significant. The results of the first differenced variables show that the ADF test statistics for all the variables are higher than the critical values at 1% and 5% levels except for SGPA whose test statistic is less than the critical value at 1% level. However, the PP test statistics for all the variables are less than the critical values at 1% level except for SGPA whose test statistic is significant at 5% level. The unit root tests confirmed the stationarity hypothesis for UGPA at level and for SGPA at first difference. The maximum number of lags is set to 4 but the actual length is automatically selected based on SIC.
Causality Test
The empirical results for causality test fully support a unilateral hypothesis that secondary GPA does not cause university GPA, even when the number of lags reaches 3. As shown in Table 9 , all probability values are higher than 5%, which leads to the conclusion that the null hypothesis of no causality cannot be rejected. It is worth noting that since secondary GPA (SGPA) is stationary at level, we do not need to test for the first difference (ΔSGPA). Furthermore, it is illogical to assume that university GPA causes secondary GPA and hence a test of causality in this direction is meaningless.
We also applied three options concerning the lag length in pairwise Granger causality test to provide more empirical evidence of the causal relationship between secondary and graduation GPA's, as the number of observations allows us to do so. Table 10 shows the results of the ARDL estimation of five suggested forms of the model. As can be seen, all estimation results are statistically not acceptable. Estimated coefficients of the variables are not significant, the coefficients of determination (R 2 ) and their corresponding adjusted values are extremely small, and F-statistics are not significant. All these results indicate the weak power of secondary GPA in explaining the variations in university GPA. The results of other models including higher lags and first differences, not presented here, gave estimation results that lead to similar conclusions. It should be noted that the results of non-significant variables are intentionally presented here to provide an empirical evidence of the weak effect of SGPA on UGPA, under several assumptions that are driven from the above ARDL model equations (1) and (3).
Estimation results
Furthermore, we are not interested in modelling secondary GPA since it is illogical to assume that university GPA affects secondary GPA. The results of non-significant variables are intentionally presented here to provide an empirical evidence of the weak effect of SGPA on UGPA, under several assumptions that are driven from the above ARDL model equations (1) and (3).
Conclusions and Policy Implications
Exploring the association between secondary and university GPAs for Bachelor graduate students at Princess Sumaya University for Technology, in Jordan, during 1993 Jordan, during -2012 has enabled us to reach some conclusions regarding the quality of education.
First, the unprecedented expansion of higher education institutions providing some unneeded specialisations have posed a serious pressure on the labour market since the domestic demand is not expected to absorb this army of unemployed graduates. The continuing high unemployment rates among university graduates is a sign of the failure of higher education system to couple its output of graduates with the needs of the labour market. The negative consequences on the economy do not need more emphases if certain measures are not taken soon. Second, the vast majority of the students at PSUT reported an overall graduation GPA of "satisfactory" or "good" (77.4%) while only a small percentage of students (5.8%) graduated with "excellent" level. Third, the findings of this study suggest that secondary GPAs have very little impact on overall student success as measured by graduation GPA, as the overall correlation between secondary and university GPAs is very small (37.3%) indicating a "very weak" association. Considering other factors, such as faculty, facilities, personal characteristics and economic status, are more likely to result in a stronger association with graduation GPA. There is also strong evidence that, after four or five years of teaching new entrances, PSUT did not maintain the high entrance grades but lowered them by about 9.2 points, although this varies among specialisations. Fourth, there are significant variations in the scores of male and female students, with clear evidence that females have done better than males. These variations exist among different specialisations and are persistent over time. Fifth, causality test fully supports a unilateral hypothesis that secondary GPA does not cause university GPA, under several assumptions of the model. Finally, empirical results of the ARDL model indicate the weak power of secondary GPA in explaining the variations in university GPA.
higher education policy and offer new solutions. Second, it is recommended that new designs to answer the question of whether particular interventions make a difference for Bachelor students should be introduced to educational system in Jordan. Third, scholars and business managers, meeting regularly at national conferences to advance new applications in industry and provide more employment jobs, should be involved in social network analysis. Finally, we recommend the replication of this study on other universities to gain more evidence on the quality of higher education in Jordan and include more factors that would enhance students educational attainment with special emphasis on the demand for labour by specialisation.
